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[Abstract] 
[Object] 

Provided is an electric discharge machining apparatus 
making it possible to make a torsional channel in a drill 
10 or the like. 
[Means ] 

On a base 1 of the apparatus, an X axis table 3 on 
which a Y axis table 2 is put on and a Z axis section 4 opposite 
to them are arranged. The Y axis table 2 has a spindle 6 

15 for holding a work with a chuck 9. The Z axis section 4 has 
a spindle 10 to which a rotating electrode 11 having 
free-cutting ability is fitted. The rotating electrode 11 
is formed on the apparatus by a truing chip 7. In the case 
of making a cylinder, the rotating electrode 11 in the form 

2 0 of a cup grindstone is used . In the case of making a torsional 
channel, the rotating electrode 11 in the form of a 
substantially flat grindstone is used. In the latter case, 
a working deterioration layer, which is generated by electric 
discharge machining of the rotating electrode 11, is easily 

25 removed if a grindstone 15 is set up concentrically with 
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the rotating electrode 11. 
[Scope of Claims] 

[Claim 1] An electric discharge machining apparatus in 
5 which a Y axis table 2 having a spindle 6 is put on an X 
axis table 3 and a Z axis section 4 is positioned to be opposite 
to a work 5 that is rotatably held by the spindle 6, 

characterized in that a spindle 10 giving rotation 
to the side of the Z axis section is fitted to the Z axis 

10 section 4 and a disk-like rotating electrode 11 having 
free-cutting ability is set up to the spindle 10. 
[Claim 2] The apparatus according to claim 1, which is 
provided with truing chips 1 and 12 for forming an electrode, 
so that the rotating electrode 11 having free-cutting ability 

15 can be formed on the apparatus. 

[Claim 3] The apparatus according to claim 1 or 2, wherein 
the spindle 10 is provided with a grindstone 15 set 
concentrically with the rotating electrode 11. 
[Detailed Description of the Invention] 

20 [0001] 

[Industrially applicable field] 

The present invention relates to an electric discharge 
machining apparatus, and in particular to an electric 
discharge machining apparatus suitable for making a 

25 torsional channel in a drill, an end mill or the like, made 
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of a super high pressure sintered product. 

[0002] 

[Prior art] 

Hitherto, a drill, an end mill or the like, made of 
5 a super high pressure sintered product, has been worked by 
making very small cuts with a diamond grindstone for a long 
time . 
[0003] 

Also, a groove is made by electric discharge machining, 
10 without using cutting. In this machining, wire cutting is 
used in the case of digging a desired shape. 
[0004] 

[Problems to be solved by the invention] 

However, in the case of using the diamond cutting, 
15 cuts and feed cannot be made large. There also arises a 
problem that the forming of the grindstone must be frequently 
carried out since the grindstone is worn away to a considerable 
extent . 
[0005] 

20 On the other hand, conventional electric discharge 

machining is two-dimensional working; therefore, it has a 
problem that a tree-dimensional torsional channel' cannot 
be made . 
[0006] 

25 In light of this situation, an object of the present 
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invention is to provide an electric discharge machining 
apparatus wherein a mechanical structure similar to that 
of a grooving machine is adopted so that the apparatus can 
be used in making a three-dimensional torsional channel. 
5 [0007] 
[Effect] 

The electric discharge machining apparatus of the 
present invention has an X axis table, a Y axis table and 
a Z axis section, and has a structure wherein a work and 
10 an electrode can be rotated . Therefore, a three-dimensional 
torsional channel can also be made. 
[0008] 

About the electrode, a disk-like rotating electrode 
having free-cutting ability is used and is provided with 
15 a truing chip. Thus, the electrode can be formed on the 
apparatus . 
[Embodiments ] 
[0009] 

Referring to the drawings, an embodiment of the 
20 electric discharge machining apparatus of the present 
invention will be described hereinafter. 
[0010] 

In Fig. 1, reference number 1 represents a base 
constituting a support. An X axis table 3 on which a Y axis 
25 table 2 is put on is arranged on this base 1 . A Z axis section 
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4 is arranged to be opposite thereto . In this case, a spindle 

6 for holding a work 5 rotatably is located on the X axis 
table 3. A holder 8 that is provided with a truing chip 7 
is fitted to the upper portion of the spindle 6. The work 

5 5 is held by a chuck 9 and is worked by a disk-like rotating 
electrode 11 fitted up to a spindle 10 of the Z axis section. 
During the electric discharge machining, oil is jetted out 
from a non-illustrated nozzle. 
[0011] 

10 In the rotating electrode 11, a material having 

free-cutting ability and good electric conductivity, for 
example, carbon or brass, is used. The reason why the 
rotating electrode 11 having free-cutting ability is used 
is that electrode-forming by the truing chip 7 is made easy. 

15 In this case, the rotating electrode 11 in a cup grindstone 
form can be formed by being pushed against the truing chip 

7 that the holder 8 has. If the X axis table 3 and the Y 
axis table 4 are moved dependently on a trace based on control 
through NC data, without using the above-mentioned manual 

20 operation, the rotating electrode 11 having an arbitrary 
shape can be easily and correctly molded. 
[0012] 

Figs. 2 and 3 illustrate the case of working a work 

5 rotated around a W axis into a cylinder by the rotating 
25 electrode 11, and the case of working the work 5 into a 
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torsional channel by the electrode 11, respectively. 
Therefore, theses cases are different from the formation 
shown in Fig. 4 in the position where the rotating electrode 
11 is set . The change in this setting position can be carried 
5 out by the up-and-down motion of the Z axis section 4. In 
the formation of the rotating electrode 11 in a flat grindstone 
form in the case of making a torsional channel, a truing 
chip 12 is fitted up to a holder 14 set on a mount 13 at 
the side of the Z axis section 4. 
10 [0013] 

In the case shown in Fig. 3, that is, the case that 
a torsional channel is made in the work 5, it is necessary 
that the rotating axis (W axis) of the work 5 is synchronized 
with the feed axis (Xaxis) oftheworkS. It is also necessary 

15 to decide the moving direction and the moving speed of the 
rotating electrode 11 while monitoring electric conditions 
between the rotating electrode 11 and the work 5 . When the 
state between the rotating electrode 11 and the work 5 is 
near an electrically open state, the physical distance 

20 between the electrode 11 and the work 5 is made small. When 
the electric state between the rotating electrode 11 and 
the work 5 is near a short circuit state, position-control 
and speed-control are performed in the manner that the 
physical distance therebetween is made large. A detection 

25 sensor (not illustrated) in an electric discharge state may 
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be operated in the manner used in usual electric discharge 
machining, that is, in the manner of detecting the voltage 
between the rotating electrode 11 and the work 5, a working 
current or an electric discharge pulse, comparing this with 
5 a set-up value and deciding the feed direction or the 
evacuation direction of the electrode and the speed thereof. 
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